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(Read Feb. 17, 1845.)
IN 1823 and 1826 I communicated to the Society two papers on the nature
and properties of two immiscible fluids, which I discovered, in contact with each
other, in the cavities of topaz and other minerals. Although the facts contained
in these papers were of so extraordinary a nature as to be received with scepti-
cism by some, and with ridicule by others, yet I am not aware that, during the
twenty years which have elapsed since their publication, any person has either
repeated my observations, or advanced a single step in the same path of inquiry.
In shewing to strangers some of the leading phenomena of the two new fluids,
my attention has been frequently recalled to the subject; but it was not till last
spring, Avhen I discovered cavities in topaz filled with the most beautiful crystals
of various form, that I was induced to undertake a new investigation of their
nature and properties. In this investigation I have examined, with various mag-
nifying powers, and both in common and polarised light, more than 900 speci-
mens of topaz from Scotland, New Holland, and the Brazils; and I have had the
good fortune to observe many new phenomena connected with mineralogy, che-
mistry, and physics, which, in addition to the interest which they may possess as
scientific facts, promise to throw a strong light upon the existing theories of
crystallization, and to bring before us some of those recondite operations which
had been going on in the primitive rocks of our globe, before the commencement
of vegetable or animal life.
1. On the Form and Position of the Strata in which the Cavities lie.
The cavities which contain the two new fluids, and their accompanying crys-
tals, sometimes occur single, and in groups more or less numerous; but, in general,
they exist in millions, occupying extensive strata, which affect the transparency
of the mineral, and render it unfit for the use of the jeweller, or even for the
cabinet of the collector, who has not learned that it is in the deviations from her
ordinary laws that Nature often discloses her deepest mysteries.
Although the strata of cavities sometimes occur, as in artificial salts, in planes
parallel to the primary or secondary forms of the crystal, yet they occupy every
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possible position in reference to these planes; and we, therefore, cannnot account
for them by supposing that certain spaces have been left in the crystal, without
the primitive molecules which ought to have been there deposited. The strata of
cavities, too, have every possible curvature. From a plane surface they pass into
a curved one, sometimes of variable curvature, and sometimes of contrary flexure,
cutting and intersecting each other in the most capricious manner.
In the shape of the strata the same irregularity presents itself; their outline
is sometimes rectilineal, sometimes curved, and sometimes singularly irregular
In some specimens the whole crystal is intersected with the strata; and it is ex
tremely probable, though it is impossible to determine the fact, that in every spe-
cimen some edge or angle of the stratum touches the surface.
The succession of the cavities in composing the stratum, and their form in
relation to the character of the stratum, present interesting phenomena. I have
found specimens in which the cavities lie in concentric arches, and have their
sides concentric, and* as it were, a portion of the same arches, as if they had been
formed under the influence of a rotatory force. In other cases they occupy
parallel lines, and are sometimes so equidistant that they might be advantageously
used as micrometers for microscopes. In one remarkable specimen they radiate
from a centre, each radiation having a character of its own. One radiation will
sometimes throw off a diverging branch, while two or more radiations will con-
verge and then diverge again, subsequently uniting themselves into a single radi-
ation.
When different strata of cavities lie parallel to each other in the specimen,
which they sometimes do, to the number of four or jive, each stratum has generally
a distinct character; flat and exceedingly thin cavities occupying one stratum,
very deep cavities occupying another, minute cavities which the highest magni-
fying powers can scarcely resolve occupying a third, while a fourth consists of
the most irregular and indescribable forms.
When the forms of individual cavities are related to that of the stratum
which contains them, they, of course, cut at all angles the primary and secondary
planes of crystallization; and the same is true of insulated cavities of great length,
which are sometimes turned, and twisted, and bent, in the most capricious
manner. It is impossible to read these details, and still more so to study the
phenomena themselves, without being driven to the conclusion, that the strata of
cavities must have been formed under the influence of forces propagated through
a soft and plastic mass, and carrying along with them gases and vapours which
came to a position of rest previous to the regular crystallization of the topaz.
This conclusion, which I have been led to draw, in another paper, from a series of
entirely different facts, will be still further confirmed by the phenomena of im-
bedded crystals, to which I shall have to refer in another section.
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2. Additional Observations on the Nature and Properties of the two New Fluids.
In re-examining the phenomena exhibited by the two new fluids, I have
found no occasion to modify or to correct any of the results contained in my
former papers. In the cavities which appear to contain only one fluid, namely,
the dense fluid, I have sometimes found a very small quantity of the volatile
fluid, which, with a slight rise of temperature, passes into vapour, and prevents
the apparent vacuity from disappearing by the application of a strong heat.
When there is no volatile fluid present in such cavities, the vacuity is a real one,
and disappears entirely by the application of such a heat. If the heat is not
instantly withdrawn on the disappearance of the vacuity, the crystal never fails
to burst with great violence.
In some specimens of Brazil topaz I have found cavities with two fluids, and
without any vacuity in the volatile fluid at the ordinary temperature of an apart-
ment. In such cases I have generally produced a vacuity by the application of
ice. Had heat been applied, the crystals would have burst, as there were no
empty spaces into Avhich the fluids could expand.
When the cavities are flat, and have their faces perpendicular to the axis of
the crystal, or parallel to the planes of easy cleavage, the application of heat does
not burst the crystal, but produces a very remarkable phenomenon. The cavity
opens at its weakest point, and the fluid passes by starts, through a succession of
resting places, to another part of the crystal where it finds the readiest exit. The
fluid penetrates, as it were, the solid gem, and the laminae which it has forced
asunder in its passage, again close into optical if not into mechanical contact. If the
heat is withdrawn when the first minute drop has passed, the laminae unite, and
we can discharge the rest of the fluid whenever we please till the cavity is ex-
hausted. This phenomenon is represented in Plate, Fig. 9, where A B C D is a
shallow cavity in a plate of topaz M N, and E F another cavity^ which has been
emptied of its fluid contents by reaching the surface at N, where it had been broken
through. Upon looking at the cavity A B C D when slightly heated, I observed dark
portions of fluid rushing from its sharp termination at D through the cavity at
a, and then reappearing at b and c, and then passing into the empty cavity E F.
The small lakes, as we may call them, at a, b, and c, disappeared entirely when the
discharged portions of fluid had passed, and reappeared with a change of form
and size when the operation was repeated.
In a specimen of topaz possessed by Major Playfair, and seen by many indi-
viduals, a white ball passed from one cavity to the edge of the specimen, as if
projected from a mortar; but by the application of too strong a heat it was
shattered in pieces.
In my first paper of 1823,* I have described and figured a phenomenon of an
* Edinburgh Transactions, vol. x. p. 11, Plate I. Fig. 5, 6.
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analogous kind; but as it appeared unexpectedly, and was instantly followed by
the explosion of the crystal, I could neither observe it accurately, nor confirm
what I did observe, by a repetition of the experiment. I have, therefore, some
satisfaction in describing a similar phenomenon, seen frequently, and under more
favourable circumstances, not only from its intrinsic interest, but because a dis-
tinguished philosopher had treated with an air of incredibility an observation
which I had made of a similar kind. There can be no higher testimony to the
novelty and importance of a scientific fact, than when a competent judge raises
it to the supernatural.
I come now to describe a property of the dense fluid, so new and remarkable
that it cannot fail to excite the attention of chemists. This fluid occupies the
whole of a large cavity A B O D E , Fig. 10, with the exception of a bubble at A,
which must be either a vacuum, as it is in all cavities containing only this fluid,
or a bubble of the expansible fluid, or the vapour of the dense fluid, or some gase-
ous body. It cannot be a vacuum; because it expands with heat, in place of being
filled up by the expansion of the fluid. It cannot be the expansible fluid; because
cold would contract it, and produce a vacuity. It cannot be the vapour of the
expansible fluid; because there is no expansible fluid to throw it off, and it has
not the optical properties of its vapour. It cannot be the vapour of the fluid
in the cavity ; for it does not disappear by the application of cold, and does not
become a vacuity, which fills up by the expansion of the fluid. It is, therefore,
an independent gas, which exhibits the following phenomena.
When heat is applied, the bubble A expands, not by the degradation of its
circular margin passing into vapour, as in the vapour cavities described in a former
paper, but by the rapid enlargement of its area. When it attains a certain size,
it throws off a secondary bubble B, which passes over a sort of ridge or weir mno,
in the bottom of the cavity, and settles at B. If the heat is continued, these two
bubbles increase in size ; but it was instantly withdrawn when B had begun to
swell. As the topaz began to cool, both the bubbles A and B quickly contracted.
The primary bubble A returned gradually to its original condition, and B, when
reduced to a single speck, would have disappeared, had the cooling not been stop-
ped. This speck swelled again by the application of heat, and so did the bubble A.
When the speck at B was allowed to vanish, which it did on the spot which the
bubble occupied, the fresh application of heat did not revive it at that spot, but
merely expanded the primary bubble A, which again threw off a secondary
bubble B, which exhibited by heat and cold the same phenomena as before. These
experiments I repeated many times with the same result. It will naturally be
asked, what was the condition of the fluid itself which has the property of expanding
by heat; and what became of it while a part of the space which it occupied was
appropriated by the bubble B, and the addition to the bubble A ? An accidental
circumstance enables me to answer this question, which would have been
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otherwise a very perplexing one. Having applied too strong a heat to the speci-
men, the bubble A threw off beside B two or three smaller ones, which moved
along the upper edge A E. My attention having been thus directed to this part
of the specimen, I was surprised to observe a great number of capillary lines or
pipes P Q, rising from the edge A E of the cavity, and into which the fluid was
forcing itself, oscillating in these minute tubes like the mercury in a barometer,
and sometimes splitting the laminse between them. The force of cohesion, thus
overcome by the expansive efforts of the fluid, predominated over the capillary
attraction of the tubes and surfaces, and pressed back all the fluid into the cavity,
when the body of fluid had contracted in cooling.
If we now consider the body which occupies the vacuity A as a gas, and, con-
sequently, the other bubble B as the same, it follows, that the whole of the gas
in B was absorbed by the fluid while cooling, and again given out by an increase
of temperature. The gas, when in the act of being discharged, took its course to
the locality of the speck at B, and to the bubble A ; but to the bubble A alone when
the speck had disappeared.
Upon repeating these observations the cavity burst; and I have now before
me its two halves, forming its upper and its under surface. The portion of the
cavity at A has the same depth as the portion below mno, all the rest of the
cavity being much shallower. There Avas a fine doubly refracting crystal at M N,
which polarised the blue of the second order; and its outline is still left on the
cavity. There was a sort of crystalline powder disseminated round M N to a con-
siderable distance, and the roof of the bubble B, when the roof of the cavity was
entire, was always mottled with this powder.
In a former paper, I have distinguished vapour cavities from common cavities,
by the manner in which the vacuity in the expansible fluid disappears. In the
one case, the vacuity gradually enlarges by the degradation, as it were, of its mar-
gin, as the fluid passes into vapour; in the other, the vacuity gradually diminishes
till it disappears. I have since found cavities of an intermediate character, in
which the vacuity, on the first application of heat, diminishes, and then, when it
has contracted to a certain size, it begins to expand; and its margin becoming
thinner and thinner, it finally passes into vapour.
3. On the Form and Position of Crystals in the Cavities of Topaz-
In a former paper I have described a moveable group of crystals of carbonate
of lime, which I discovered in a cavity in quartz from Quebec, containing a fluid
with the properties of water. The crystals to which I am about to call atten-
tion, are of a very different kind, and possess a very different kind of interest.
The crystals which occupy the fluid cavities of topaz are either fixed or
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moveable. Some of the fixed crystals are often beautifully crystallized. They
have their axes of double refraction coincident with those of the crystal, and, as I
have ascertained by the examination of exploded cavities, they actually form part
of the solid topaz, though they exist in the fluid cavity. One or two of these are
shewn in Fig. 4, Plate XIX., of my paper of 1826,* and they may be distinguished
by their attachment to the sides of the cavity. In the same figure, as well as in
Figs. 10, 13, 20, and 21 of my Paper of 1823,f I have drawn others which I then
believed to be fixed, but which I have no doubt are moveable, and produced from
one or other of the new fluids.
In re-examining my specimens of topaz, I have been surprised at the great
number of cavities which contain crystals. In some there are only one ; in very
many there are two, three, and four ; and in a great number of specimens the ca-
vity is so crammed with them, like a purse full of money, that the circular vacuity
has not room to take its natural shape, and often can scarcely be recognised, in its
broken-down condition, among the jostling crystals.
The crystals of which I am treating are sometimes found in the volatile, and
sometimes in the dense fluid, but chiefly in the latter. They are often found in
an amorphous state in the narrow necks and narrow extremities of cavities, posi-
tions in which they remain fixed while they continue solid ; and sometimes re-
gularly formed crystals remain fixed between the prismatic edges of cavities, in con-
sequence of having either fallen into that position, or of having been formed there.
The crystals in topaz cavities are, in general, beautifully crystallized, and have
a great variety of forms. I have observed the following:—
1. The Tetrahedron.
2. The Cube.
3. The Cube, truncated on its edges and angles.
4. The Rhombohedron.
5. The Prism, with plain and pyramidal summits.
6. The Flat Octohedron, truncated on its edges and angles.
7. Rhomboidal Plates.
8. Hexagonal Plates.
9. Long rectangular Plates.
Besides these, there are amorphous crystals and crystallized masses of various
characters.
4. On the Physical Properties of the Crystals in Topaz Cavities.
Although it would be desirable to submit these crystals, as well as the fluids
which contain them, to chemical analysis, yet the task is too difficult to be ac-
* Edinburgh Transactions, vol. x. f Ibid., Plates I. and II.
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complished in the present state of chemical science. I must, therefore, limit my
observations to such of the physical properties of these crystals as can be rendered
visible to the eye.
When I first applied heat to the crystals under consideration, I employed a
very fine specimen, with large and numerous crystallized cavities, of a prismatical
form, containing both the new fluids. In this specimen, there were seven cavities
unlike all the rest, and each of them containing a single crystal, and apparently
but one fluid, namely, the dense one. The cavities were exceedingly flat, and
irregular in their shape, and very unlike one another. Upon applying the heat of
only a lighted paper match beneath the plate of glass on which the specimen lay,
I was surprised to see the crystals gradually lose their angles, and then slowly
melt, till not a trace of them was visible. In this state, one of the cavities had
the appearance shewn in Fig. 11, where V was the vacuity, and v, v, other two
bubbles, one of which v soon joined the principal one V. In all the other six
cavities, the crystals were speedily reproduced, always at the point where they
disappeared, provided a small speck remained unmelted ; but otherwise in different
parts of the cavity. In the cavity A B, however, Fig. 11, the crystal was very long
in appearing. In the course of an hour, however, a fasciculus of minute crystals
appeared in the centre of the vacuity, as in Fig. 12, and to them the principal
crystal attached itself, as in Fig. 13, which exhibits a perfect rhomboidal plate,
truncated on its obtuse angles. The elliptical vacuity was pressed into the shape
of a heart; and, by the application of ice, I succeeded in precipitating the vapour
of the expansible fluid, which existed in a very minute quantity in all the seven
cavities. The expansible fluid is shewn between the two heart-shaped outlines
in the figure, and I repeatedly threw it into vapour, and reduced that vapour to
a fluid state. The phenomenon now described, of the melting of the crystals, and
their subsequent re-crystallization, I have shewn to various persons; and it is very
remarkable that they generally reappear in this specimen of the same form, though
with considerable modifications.
Upon applying heat to other cavities, containing several crystals, I obtained
very different results. Some of them melted easily, others with greater difficulty;
and some were not in the slightest degree affected by the most powerful heat I
could apply. When the crystals melted easily, they were as quickly reproduced j
sometimes reappearing more perfectly formed than before, but frequently running
into amorphous and granular crystallizations.
In some specimens of topaz, all the crystals in the cavities refuse to melt
with heat, and seem not to suffer the slightest change in their form. Hence we
are entitled to conclude, that the crystals possessing such different properties
must be different substances; and this conclusion is amply confirmed by an exa-
mination of their optical properties.
In making this examination, I used a polarising microscope, so constructed
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that the plane, passing through the optical axis of the topaz, could be readily
placed either parallel or perpendicular to the plane of primitive polarisation. In
this case, the field of the microscope is wholly obscure, in so far as the depolaris-
ing action of the plate of topaz is concerned; but if there is any crystal in the
topaz, either imbedded in its mass, or included in its cavities, that crystal will
exhibit its doubly refracting structure, if it has any, by its depolarising action.
It may, indeed, happen,—and it does happen,—that the plane passing through their
optical axes coincides, either accurately, or so nearly, with that of the topaz, that
its depolarising action is a minimum; but an experienced observer will have no
difficulty in distinguishing this want of depolarisation by position, from the want
of it by structure.
When the specimen of topaz is rich in cavities full of crystals, the display of
luminous and coloured crystalline forms in the dark field of the microscope, in-
dicating, too, the imprisonment of fluids, and the condensation of gases before
vegetable or animal life had visited our primeval globe, was as interesting to the
imagination and the judgment as it was beautiful to the eye. Having had the
privilege of being the first to see it, I felt the full influence of the sight; and I
have again and again contemplated it with renewed wonder and delight. When
the cavities are so numerous as to mock calculation, and so infinitely small as to
yield no visible outline to the highest powers, the bright twinkle of a crystalline
atom within them reveals to us their nature as well as their contents.
In the examination of the individual crystals, many interesting facts present
themselves to our notice. The crystals of the tessular class, which are modifica-
tions of the cube, are very numerous, and have no action upon polarised light.
Many of them melt easily, while others refuse to yield to the action of heat; and
hence, there must be two different substances in the cavities which assume the
same shape. In like manner, some of the doubly refracting crystals melt readily,
others with very great difficulty, and others not at all; so that there must be three
different substances, which belong to the classes of forms that give double refrac-
tion ; a conclusion which is confirmed by the different secondary forms which I
have already enumerated.
I have seldom found any crystals in these cavities which depolarise white
light, or the highest order of colours. I have found some that depolarise four
orders of colours; and when the crystal which does this is a flat hexagonal plate,
it is highly interesting to see it pass through all the tints which these orders in-
clude, while slowly melting, and again reproducing them during its re-crystal-
lization.
In a cavity which was so placed as to be entirely black from the total re-
flection of the light which fell upon it, I observed three white openings, a, b, c, of
a crystalline form, see Fig. 14. These appeared to be fixed crystals, or rather parts
of the topaz, surrounded by a cavity. I found, however, that the hexagonal one
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C depolarised white light, while the rest had no action upon polarised light.
Upon applying heat, the crystal c melted, and took up a position at c Fig. 15, in
a narrower part of the cavity, where it remains of an irregular form, having been
repeatedly melted and re-crystallized. Upon turning the cavity into a position where
it became transparent, I found that there was no fluid whatever in the cavity; so
that we have here an example of a crystal melting and re-crystallizing without
having been dissolved in one of the fluids. From the irregular state of the la-
minae close to this cavity, there is every appearance of the fluids having escaped
from one of its extremities.
In the course of these observations, I observed a phenomenon, produced by
heat, of the most novel and surprising kind, and one which I feel myself utterly
unable to explain. It presented itself when I was studying the very interesting
collection of crystals in the cavity A B, Fig. 16. This cavity is filled with the
dense fluid, in which there is a vacuity V: the fluid swells to such a degree with
heat as to diminish very perceptibly the size of this vacuity; and as I can find
no trace of any portion of the volatile fluid, I have no doubt that this vacuity
would disappear by an increased degree of heat. The fear, however, of bursting
eo rare and interesting a cavity, has prevented me from making this experiment.
The cavity contains a great number of crystals of different forms, not one of which
melts with heat, and almost all of which possess double refraction. When I first
submitted this cavity to the microscope, there were Jive small crystals lying be-
tween D and the vacuity V; one a flat prism, another a hexagonal plate, a third
amorphous, and a fourth and fifth two irregular halves of a hexagon. Upon the
first application of heat, one or two of these crystals leapt from their resting place,
and darted to the opposite side of the cavity. In a few seconds, the others quitted
their places one after another, performing the most rapid and extraordinary rota-
tions. One crystal joined another, and, at last, four of them thus united revolved
with such rapidity as completely to efface their respective shapes. They then
separated on the withdrawal of the heat, and took the position which their gravity
assigned them. On another occasion, a long flat prism performed the same rota-
tion round its middle point; and I have repeated the experiment so often, in shew-
ing it to others, that the small crystals have been driven between the inclined
edges of the cavity, from which I cannot extricate them. I have succeeded, how-
ever, in conducting a fine octohedral crystal, truncated on its edges and angles,
into the arena at D, where I have just seen it perform its rotation, as indicated
by the concentric circles on the right hand of D.
In seeking for the cause of so extraordinary a phenomenon, we are reminded
of the rotations of camphor and other volatile substances; but, in this case, no
gas or matter of any kind could be thrown off without becoming visible in the
fluid. The pyro-electricity of topaz next suggests itself as a moving power; but
though it might produce attractions and repulsions, we cannot see how it could
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turn a crystal upon its axis. The experiments of Libri and Fresnel, on the re-
pulsions which heated bodies exert upon each other at sensible distances, afford
us as little aid. They may enable us to account for the mere displacement of the
crystals by the application of heat, or for their sudden start from their places of
rest, but they do not supply us with a force fitted to give and to sustain a rapid
rotatory movement.
I have already had occasion to state, that the cavities often burst when too
much heat is applied to the specimen. This generally takes place by a separa-
tion of the laminae, which fly off in splinters; but when the burst cavity is large
and insulated, a piece of the solid crystal is scooped out on its weakest side.
Sometimes a great number of cavities explode at the same time, and when they
are small, or exist in a part of the crystal where there are no large ones, the ex-
plosive force is not strong enough to separate the laniinse. The fluid is merely
driven between the laminse to a small distance around the cavity, and shews
itself as a dark brown powdery matter, encircling the cavity as the burr of a
comet does its nucleus. When the cohesion of the laminse is great, it resists the
explosive force over a large cavity, and the contents of the cavity are thrown to
a considerable distance around it, and remains between the laminse, either' as a
sort of powder, or as a congeries of minute crystals, which are sometimes large
enough to shew their depolarising action. When the laminse separate, we find this
crystalline matter either fluid or indurated; exhibiting, when fluid, the extraordi-
nary properties described in my former papers. If we breathe upon the indurated
matter it becomes fluid, re-crystallizes in new spiculse and crystals; and, on
several occasions, I have found fine examples of circular crystallization.
After the explosion of cavities containing only the dense fluid, I have been
surprised to find, and that in large cavities, that no trace of matter was left upon
the sides of the cavity or around it. Whether this arose, as the fact seems to indi-
cate, from the dense fluid being a condensed gas, or from some other cause, it
will require new experiments to determine.
In a very remarkable specimen, in which the cleavage plane passed through a
great number of large flat cavities, the brown matter has been lodged near to the
edges of each cavity, and marks them them out even to the unassisted eye.
These cavities were filled almost solely with the volatile fluid; and since the faces
of the cavities are corroded as if by the action of a solvent, developing crystalline
forms, there is reason to think that the fluid has exercised this action, and that
the phenomenon is analogous to that external action, on the faces of hundreds of
Brazil topazes in my possession, which I have described in the Cambridge Trans-
actions,* and the singular optical figure formed by which, I have represented in
a late volume of the Transactions of this Society.f
• Cambridge Transactions, vol. ii. Plate i. fig. 15.
t Edinburgh Transactions, vol. xiv. Plate x., fig. 1, 2,
£?*•
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The only chemical experiment on the contents of these cavities, which I have
had occasion recently to make, is perhaps worth reporting. One angle of a cavity
was blown off by its explosion, and though the fluids escaped, a pretty large pris-
matic crystal remained within the cavity. I introduced water and alcohol succes-
sively into the cavity, and raised them to a considerable heat; but they had no
effect in dissolving the crystal.
5. On Solid Crystals and Crystalline Masses imbedded in Topaz.
Among the new phenomena which this section embraces, there is at least
one intimately connected with the subject of the fluid cavities. How far the
other phenomena may have any such connexion, it remains to be seen.
The imbedded crystals to which I refer, presented themselves to me while the
specimens which contain them were exposed to polarised light. Mineralogists have
been long familiar with the beautiful crystals of Titanium, imbedded in quartz,
and I have found the same mineral imbedded under still more interesting circum-
stances in the Brazilian amethysts.
In topaz, however, the imbedded crystals have never been noticed, and I
have fortunately obtained specimens, in which they are displayed with singular
beauty. Their axes of double refraction are not coincident with those of the topaz ;
and hence they are seen in the obscure field of the microscope splendent with all
the colours of polarised light. These crystals are equally transparent with the
topaz, with a few slight exceptions They sometimes polarise five or six orders of
colours; and, in general, they have very beautiful crystalline forms, which can be
seen by the microscope in common light. In some cases, they are mere crystalline
masses, often of a reniform shape, but still with regular axes of double refraction.
In some specimens of Brazil topaz, the crystals occur in branches or groups
of singular beauty, consisting of prisms and hexagonal plates, connected apparently
by filaments of some opaque matter.
I have, occasionally, met with another interesting variety of them, which
have no visible outline by common light, and which could never have been detected
but by the polarising microscope. In one of these cases, the crystalline mass,
which is nearly spherical, lies in a crowded group of small fluid cavities, none of
which enters its mass; a complete proof that the cavities were formed in the soft
mass of topaz, when it encircled the indurated crystal.
Along with these interesting phenomena, another occasionally occurs, which
may still require a farther examination. I have observed apparent doubly re-
fracting crystals, which differ in some essential points from those which have
been described. They depolarise a uniform, or nearly a uniform tint, notwith-
standing the different thicknesses through which the polarised light passes; and
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that tint is less brilliant than in the real imbedded crystals. I conceive, there-
fore, that they are crystallized cavities, having their inner surfaces coated with a
doubly refracting crust. This is, in itself, a very natural supposition, seeing
that the fluid may have discharged its gaseous portion, and left behind it the
matters which it held in solution. The cavities, however, of this kind, which I
have described in a former paper, have no depolarising action; and I find that
those now under consideration have regular axes of double refraction. Hence,
the matter which covers them must be a regular crystalline shell, with optical
and crystallographic axes—a phenomenon which has no parallel in mineralogy.
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